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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-16 are rejected under 35. U.S.C. 103(a) as being unpatentable over 
Pitzer et al. (US Patent Number 6,876,710) in view of Kim et al. (US Pub. Number 
2004/0001600). 

Regarding claim 1 : 

As shown in figure 1A, Pitzer et al. discloses a clock generator circuit, 
comprising: 

• a multi-phase clock signal generator (figure 1 A, 12) for generating a plurality of clock 
signals having a same frequency but difference phases according to a reference 
clock signal (figure 1A, REF-CLK); 

• a modulation device for generating a phase modulation signal through Delta-Sigma 
modulation (figure 1A, 26); and 

• a phase modulator, which is electrically coupled to the modulation device, for 
selecting (figure 1A, 14) (the multiplexer is interpreted to perform the selecting from 
plurality of multiphase clock signal and output one signal. Please see figure 1 A for 
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more details) one of the clock signals to be a modulated clock signal according to 
the phase modulation signal (phase modulation is included in the Sigma-Delta 
Modulation) (figure 1A, 26, column 1, lines 19-22, column 5, lines 16-20). 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching signals having a same frequency but difference phases according 
to a reference clock signal. 

However, Kim et al., in the same field of endeavor, teaches signals having a 
same frequency but difference phases according to a reference clock signal (clock 
signal having the same period is interpreted to be the signals having the same 
frequency) (paragraph 0025, lines 1-5). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system, in order to avoid signal overlapping, the generated clock signal 
which have the same period or frequency, should be different or shifted in phase. To 
overcome the overlapping, it would have been obvious to one ordinary skill in the art at 
the time the invention was made to shift the phase of signal as taught by Kim et al. in 
phase locked loop for reducing electromagnetic interference and control method. 
Multiple generated clock signal which have the same frequency but different phases in 
advantageous because by shifting the phase of generated clock signal we can avoid 
signal overlapping in the system. 

Regarding claim 2: 

Pitzer et al. further discloses, wherein the modulation device further comprises a 
modulation value generator for generating a modulation value and a Delta-Sigma 
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modulator for generating the phase modulation signal according to the modulation value 
(figure 3, 26, column 5, lines 16-22). 
Regarding claim 3: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching wherein the modulation value is for controlling the average 
frequency of the modulated clock signal. 

However, Kim et al., in the same field of endeavor, teaches wherein the 
modulation value is for controlling the average frequency of the modulated clock signal 
(figure 1, 16). 

One of ordinary skill in the art would have clearly recognized that in order to 
control the amplitude of the signal or frequency VCO (voltage controlled oscillator) are 
used. A voltage controlled oscillator or VCO is an electronic oscillator specifically 
designed to be controlled in oscillation frequency by a voltage input. To control 
frequency voltage oscillation, it would have been obvious to one ordinary skill in the art 
at the time the invention was made to include a VCO in the system as taught by Kim et 
al. in phase locked loop for reducing electromagnetic interference and control method. 
Advantageously, by using a VCO we can control the oscillation or rate of repetition of 
the modulated signal in the system. 

Regarding claim 4: 

Pitzer et al. further discloses, wherein the modulation value generator is for 
generating a modulation value according to the modulated clock signal (figure 1A, 26). 
Regarding claim 5: 
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Pitzer et al. further discloses, further comprising a divider for dividing the 
modulated clock signal and outputting to the modulation value generator (figure 1 A, 30). 
Regarding claim 6: 

Pitzer et al. further discloses, wherein the multi-phase clock signal generator is a first 
phase-locked loop (figure 1A, 12). 
Regarding claim 7: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching wherein the first phase-locked loop comprises a phase frequency 
detector, a charge pump, a loop filter, and a voltage controlled oscillator. 

However, Kim et al., in the same field of endeavor, teaches wherein the first 
phase-locked loop comprises a phase frequency detector, a charge pump, a loop filter, 
and a voltage controlled oscillator (figure 1, 10, 12, 14, 16). 

One of ordinary skill in the art would have clearly recognized that a phase-locked 
loop (PLL) is a closed-loop feedback control system that generates and outputs a signal 
in relation to the frequency and phase of an input "reference" signal. A phase-locked 
loop circuit responds to both the frequency and the phase of the input signals, 
automatically raising or lowering the frequency of a controlled oscillator until it is 
matched to the reference in both frequency and phase. Usually, a PLL is consists of 
phase frequency detector, a charge pump, a loop filter, and a voltage controlled 
oscillator. In order to generates and outputs a signal in relation to the frequency and 
phase of a reference signal, it would have been obvious to one ordinary skill in the art at 
the time the invention was made to include a PLL circuit as taught by Kim et al. in phase 
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locked loop for reducing electromagnetic interference and control method. Including 
the PLL circuitry in the system id advantageous because we can stabilize a generated 
signal or to detect signals in the presence of noise. 
Regarding claim 8: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching wherein the phase modulator comprises: a phase selector for 
selecting two clock signals out of the clock signals; and 

a phase interpolator for outputting the modulated clock signal according to the two clock 
signals through phase interpolation. 

However, Kim et al., in the same field of endeavor, teaches wherein the phase 
modulator comprises: a phase selector (clock selecting portion is interpreted to be the 
phase selector) (figure 1 , 20) for selecting two clock signals out of the clock signals 
(paragraph 0029, lines 1-6); and a phase interpolator (figure 1,18) for outputting the 
modulated clock signal according to the two clock signals through phase interpolation 
(paragraph 0031, lines 6-7). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system in order to select clock signals among plurality of clock signals, 
a clock or phase selector is required. Also to generate phase-shifted signals, an 
interpolator is used in the system. Interpolator receives the clock signal and generates 
first through n-th discrete clock signals having the same period but shifted in phase by 
predetermined offsets so as to not to overlap one another. In order to select and 
generate phase-shifted signals, it would have been obvious to one ordinary skill in the 
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art at the time the invention was made to include a phase selector and an interpolator 
as taught by Kim et al. in phase locked loop for reducing electromagnetic interference 
and control method. By including phase selector and interpolator, we can generate 
phase-shifted signals and select the desired clock signals in the system. 
Regarding claim 9: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching, wherein the phase of the two clock signals is adjacent. 

However, Kim et al., in the same field of endeavor, teaches wherein the phase of 
the two clock signals is adjacent (figure 3). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system in order to aviod signal overlaping the clock signals need to be 
adjacent to one another. These clock signals may have the same period or frequency 
but are shifted in phase. To avoid signal overlapping, it would have been obvious to 
one ordinary skill in the art at the time the invention was made to include an offset 
between any two adjacent ones of the shifted clock signals as taught by Kim et al. in 
phase locked loop for reducing electromagnetic interference and control method. By 
including an offset we can assure the adjacency between two or more clock signals and 
generating non-overlapping signal. 

Regarding claim 10: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching wherein the phase modulator comprises: a phase interpolator for 
generating a plurality of phase-interpolated clock signal according to the clock signals 
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through phase interpolation; and a phase selector for selecting one of the phase- 
interpolated clock signal to be the modulated clock signal. 

However, Kim et aL, in the same field of endeavor, teaches wherein the phase 
modulator comprises: a phase interpolator (figure 1,18) for generating a plurality of 
phase-interpolated clock signal according to the clock signals through phase 
interpolation (paragraph 0031, lines 6-7); and a phase selector (clock selecting portion 
is interpreted to be the phase selector) (figure 1 , 20) for selecting one of the phase- 
interpolated clock signal to be the modulated clock signal paragraph 0029, lines 1-6). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system in order to select clock signals among plurality of clock signals, 
a clock or phase selector is required. Also to generate phase-shifted signals, an 
interpolator is used in the system. Interpolator receives the clock signal and generates 
first through n-th discrete clock signals having the same period but shifted in phase by 
predetermined offsets so as to not to overlap one another. In order to select and 
generate phase-shifted signals, it would have been obvious to one ordinary skill in the 
art at the time the invention was made to include a phase selector and an interpolator 
as taught by Kim et al. in phase locked loop for reducing electromagnetic interference 
and control method. By including phase selector and interpolator, we can generate 
phase-shifted signals and select the desired clock signals in the system. 

Regarding claim 11: r 

As shown in figure 1 A, Pitzer et al. discloses A method for generating a 
modulated clock signal, comprising the steps of: 
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• generating a plurality of clock signals having a same frequency but difference 
phases according to a reference clock signal (figure 1A, 12, REF-CLK); 

• generating a phase modulation signal through Delta-Sigma modulation (figure 1A, 
26); 

• outputting a modulated clock signal through selecting one of the clock signals 
according to the phase modulation signal (figure 1 A, 26, column 5, lines 16-20). 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching signals having a same frequency but difference phases according 
to a reference clock signal. 

However, Kim et al., in the same field of endeavor, teaches signals having a 
same frequency but difference phases according to a reference clock signal (clock 
signal having the same period is interpreted to be the signals having the same 
frequency) (paragraph 0025, lines 1-5). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system, in order to avoid signal overlapping, the generated clock signal 
which have the same period or frequency, should be different or shifted in phase. To 
overcome the overlapping, it would have been obvious to one ordinary skill in the art at 
the time the invention was made to shift the phase of signal as taught by Kim et al. in 
phase locked loop for reducing electromagnetic interference and control method. 
Multiple generated clock signal which have the same frequency but different phases in 
advantageous because by shifting the phase of generated clock signal we can avoid 
signal overlapping in the system. 
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Regarding claim 12: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching, wherein an average frequency of the modulated clock signal is 
controlled by adjusting the modulation signal. 

However, Kim et al., in the same field of endeavor, teaches wherein an average 
frequency of the modulated clock signal is controlled by adjusting the modulation signal 
(figure 1, 16). 

One of ordinary skill in the art would have clearly recognized that in order to 
control the amplitude of the signal or frequency VCO (voltage controlled oscillator) are 
used. A voltage controlled oscillator or VCO is an electronic oscillator specifically 
designed to be controlled in oscillation frequency by a voltage input. To control 
frequency voltage oscillation, it would have been obvious to one ordinary skill in the art 
at the time the invention was made to include a VCO in the system as taught by Kim et 
al. in phase locked loop for reducing electromagnetic interference and control method. 
Advantageously, by using a VCO we can control the oscillation or rate of repetition of 
the modulated signal in the system. 

Regarding claim 13: 

Pitzer et al. further discloses, a detection step of determining a value of the 
modulation signal by detecting the modulated clock signal (edge detector is interpreted 
to detection step) (figure 1 A, 32). 

Regarding claim 14: 
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Pitzer et al. further discloses, wherein the step of outputting the modulated clock 
signal comprises: selecting (multiplexer in interpreted to do the signal selecting) (figure 
1 A, 14) two clock signals out of the clock signals; and outputting the modulated clock 
signal according to the two clock signals through phase interpolation (the modulator 26 
is outputting 2 signals) (figure 1 A, 26). 

Regarding claim 15: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching, wherein the phase of the two clock signals is adjacent. 

However, Kim et al., in the same field of endeavor, teaches wherein the phase of 
the two clock signals is adjacent (figure 3). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system in order to aviod signal overlaping the clock signals need to be 
adjacent to one another. These clock signals may have the same period or frequency 
but are shifted in phase. To avoid signal overlapping, it would have been obvious to 
one ordinary skill in the art at the time the invention was made to include an offset 
between any two adjacent ones of the shifted clock signals as taught by Kim et al. in 
phase locked loop for reducing electromagnetic interference and control method. By 
including an offset we can assure the adjacency between two or more clock signals and 
generating non-overlapping signal. 

Regarding claim 16: 

Pitzer et al. discloses all of the subject matter as described above except for 
specifically teaching, wherein the step of outputting the modulated clock signal 
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comprises: generating a plurality of phase-interpolated clock signal according to the 
clock signals through phase interpolation; and selecting one of the phase-interpolated 
clock signal to be the modulated clock signal. 

However, Kim et al., in the same field of endeavor, teaches wherein the step of 
outputting the modulated clock signal comprises: generating a plurality of phase- 
interpolated clock signal according to the clock signals through phase interpolation 
(figure 1,18); and selecting one of the phase-interpolated clock signal to be the 
modulated clock signal (figure 1, 20). 

One of ordinary skill in the art would have clearly recognized that in a multiphase 
clock generating system in order to select clock signals among plurality of clock signals, 
a clock or phase selector is required. Also to generate phase-shifted signals, an 
interpolator is used in the system. Interpolator receives the clock signal and generates 
first through n-th discrete clock signals having the same period but shifted in phase by 
predetermined offsets so as to not to overlap one another. In order to select and 
generate phase-shifted signals, it would have been obvious to one ordinary skill in the 
art at the time the invention was made to include a phase selector and an interpolator 
as taught by Kim et al. in phase locked loop for reducing electromagnetic interference 
and control method. By including phase selector and interpolator, we can generate 
phase-shifted signals and select the desired clock signals in the system. 
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Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Castiglione et al. (US Patent Number 7,079,616) discloses 
Process for generating a variable frequency signal, for instance for spreading the 
spectrum of a clock signal, and device therefor, Opsahl et al. (US Patent Number 
5,903,194) discloses Digital phase modulation of frequency synthesizer using 
modulated fractional division, Fujiwara et al. (US Pub. Number 2002/0171457) discloses 
Method of generating a clock, a clock generation device, and electronic apparatuses 
having a clock generation device. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kabir A. Timory whose telephone number is (571 ) 270- 
1674. The examiner can normally be reached on Mon - Thu 6:30AM - 4:00PM & Fri 
6:30AM - 3:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571 ) 272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
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Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kabir A. Timory 
May 11,2007 
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SUPERVISORY PATENT EXAMINER 



